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DETAILED ACTION 

Election/Restrictions 

1. Restriction to one of the foHowing inventions is required under 35 U.S.C. ,21: 
'■ Claims 1-5, drawn to a printed cirouit board, classified in class 174, 
subclass 264. 

"■ Claims 6-15, drawn to a method of making a printed circuit board, 
classified in class 29, subclass 829. 
2. The inventions are distincf, each from the other because of the following reasons- 

inventions „ and I are related as process of making and product made The 
inventions are distinct if either or bofh of the following can be shown: (1„ ha , t he 
process as claimed can be used to make Cher and materially different product or (2, 
that the product as claimed can be made by another and materially different process 
(MPHP S 806.05(0), in the instant case the product as .aimed can be made by another 
and materially different process, such as by instead of interconnecting electrically a 
Plurality of conductor patterns w«h a unified conductive compound formed by hot- 
pressing the interlayer connecting materia, in the via-hole between a plurality of 
conductor patterns, the via-hole can be made with the desired dimensions and shape 
from the beginning and then the interlayer connecting materia, can be inserted into the 
via hole as a pre-formed plug. 

3- Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different class.ca.ion, restriction 
for examination purposes as indicated is proper. 
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4- During a telephone conversation with David G. Pos 2 on 3/22/02 a provisional 
election was made without travel to prosecute the invention o, Group 1 , claims ,-5 
Affirmation of this election must be made by applicant in replying ,o this Office action 
Cla,ms 6-15 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

5- Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 48(b) if one 
or more of the currently named inventors is no longer an inventor of a, leas, one Cairn 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1 .17(i). 

Drawings 

6. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference si g n(s) no, mentioned in the description 
Reference number 39a and 39b of Figure 1 D. A proposed drawing correction, corrected 
drawings, or amendment to the specification to add the reference sign(s) in the 
description, are required in reply to the Office action to avoid abandonment of the 
application. The objection to the drawings will not be held in abeyance. 



Claim Objections 
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7. Claim 2 is objected ,o because of the foHowing informal: in iine 2. add the 
word: "through" between the words: "passing, and v. in order ,o Car,,, the ,an g ua g e of 
the claim. Appropriate correction is required. 

Claim 5 is objected ,o because of the following informalities: In line 3, add the 
word: »a" between the words: "comprises- and 'first": in line 4, add the word v 
between ,he words: "and" and "second": in line 5, add the word "a", between the words- 
•and" and "second", and in line 6 add the word -a" between the words "having- and 
"higher" and "melting- and between "than" and "heating-; i„ order to c,ar«y the language 
of the claim. Appropriate correction is required. 



Claim Rejections - 35 USC §112 

S.C. 112: 



8. The following is a quotation of the second paragraph of 35 U 



9 



Claims 1-5 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing ,o particularly point ou, and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitation "the unified conductive compound" in line 7 There 
is insufficient antecedent basis for this iimitation in me Cairn, in addition, i, is no, dear in 
line 8, which one of the components is adjacent to an area contacting the conductor 
pattern. Furthermore, „ne o is not dear regarding which one of the conductor patterns is 
contacting the conductive compound. 
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Claim 5, lines 7-10 is not clear if ,he compound is unified how can the solid 
Phase diffusion layer be formed between jus, the firs, meta, and the me,a, making up 
the conductor pattern. 

Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

11. Claims 1-4 are rejected under 35 U.S.C. 102(a) as being anficipaled by Takubo 
et al. (US Patent No. 6,329,610). As best understood by the examiner: 

Regarding Claim 1, Takubo e, al. teaches a printed wiring board (Reference 
number 10) comprising: an insulator board (Reference number 21, having a via-hoie 
(where Reference number 31 is located); a p,ura,ity of conductor patterns (Reference 
numbers 11a and 12 a, formed on the insulator board; and a unified conductive paste 
(Reference number 31) provided in the via-hole and electrically interconnecting the 
conductor patterns, wherein the unified conductive compound in the via-hole has an 
inclination of a side wall thereof (See Figure 1), which is adjac.n, to an area contacting 
file conductor pattern, against the conductor pattern in such a manner tha, the farther 
from (he conductor patterns on the side wall, the closer to the center axis of the via-hole 
(See figure 1). 
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Regarding Claim 2, Takubo teaches that the side wall of the conductive 
compound has an arch shape on a cross-sectiona, plane passing a center axis of the 
via-hole. See Figure 1. 

Regarding Claim 3, Takubo teaches tha, the insulator board thereof is made of 
thermoplastic resin (column 15, lines 65-66). 

Regarding Cairn 4. Takubo teaches tha, fhe conductive compound is made from 
metal particles (column 15, lines 50-51,. The limitation that the compound is made of 
entered meta, is a product by process limitation. If the product in the product-by- 

Thorpe, 227 USPQ 964 966 fFed rh «bo n ~ ., 

.abb (Fed.Cr 1985). A product by process" claim is directed to 

•he product per se, no matter how actually made, ,„ re Brown, 173 USPQ 685- In re 
Luc, 177 USPQ 523; ,„ re Pessmann, 180 USPQ 324; In re Avery, 186 USPQ 16 , ln 
re Wertheim, 191 USPQ 90 (209 USPQ 554 does no, deal wtth this issue,; In re Marosi 
e. a,, 218 USPQ 289 ; and parficuiarly ,„ re Tho„e, 227 USPQ 964, a„ of which make i, 
clear tha, i, is the patentability of the ttna, product per se which must be determined in a 
"product by process" claim, and not the patentability of the process, and lha, an old or 
obvious product produced by a new method is no, patenlabie as a product, whether 

proof ,n such cases, as the above case law makes clear. 
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Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) whioh forms the basis for all 
obviousness rejections set forth in this Office action: 

the prior art are such WirtS.^^^,™ 1 *^ '° "» Patented and 
invention was made to a person having o"di„ a rv s Ma- S , t"! 6 " ° b,K>us 01 the ,in, e the 
Patentahaity aha» no, he negatived bySSSM 3S XLtSon S."SK man6 ' 

13. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takubo et 
al. (US Patent No. 6.329,610). As best understood by the examiner: 

Regarding Claim 5, Takubo teaches that the conductor pattern is made of metal 
(column 15, lines 50-51); and that the conductor partem is electrically interconnected 
with a solid phase diffusion layer (i, is inherency present between the conductor pattern 
and the filled through hole) that is formed by mutual solid phase diffusion between the 
metal making up the conductor pattern and the first metal in the conductive compound. 

Takubo fails to explicitly teach that the unified conductive compound comprises a 
first metal forming an alloy with the meta, making up the conductor pattern and second 
meta, having higher melting point than heating temperature for interconnecting layers. 

It is well known in the art to use alloys and different combinations of metals to 
insert into through holes, in order to get specific desired properties of the conducting 
material. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Takubo e, al. to include that the unified 
conductive compound comprises a first meta, forming an alloy with the metal making up 
the conductor pattern and second meta, having higher melting point than heating 
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temperature for interconnecting layers, in order to get the specific electric and thermal 
properties desired for the operation of the device. 



Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references have some of the elements of the 
instant claimed invention Chang (US Patent No. 4,303,715,, Finley et al. (US Patent No. 
4,221,825) and Schreiber et al. (US Patent No. 5,227,588). 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose H Alcala whose telephone number is (703) 305- 
9844. The examiner can normally be reached on Monday to Friday. 

16. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Talbott can be reached on (703) 305-9883. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305-3431 
for regular communications and (703) 305-3431 for After Final communications. 

17. Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed tc the receptionist whose telephone number is (703) 308- 
0956. 
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April 8, 2002 
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